In this study we discuss the differences between the directivity models proposed in NGA-WEST2 [i.e., Shahi and Baker and Chiou and Spudich presented in Spudich et al. (2013)] and Shahi and Baker (2011) 
INTRODUCTION
One of the important features of near fault ground motions is directivity effect. In near fault earthquakes when rupture propagates toward a site a pulse is formed in the beginning of the velocity wave form. These pulses are mostly seen in the fault normal direction. This kind of records which have higher amplitude with shorter duration are known as ground motions with forward directivity effect. On the other hand when rupture propagates away from the site the ground motion will have lower amplitude with longer duration. This case is called backward directivity. Housner and Trifunac (1967) were the first that observed ground motions with long period, strong velocity and displacement pulses in 1966 Parkfield earthquake. The second earthquake with impulsive signal in fault normal component was reported in 1971 San Fernando earthquake (Boore & Zoback 1974; Niazy 1975 ). Bertero et al. (1978) have studied destructive effect of pulse type ground motions on medium to high-rise buildings for the first time. However, 1994 Northridge earthquake was the first that revealed vulnerability of high-rise buildings against pulse type ground motions. Later on the observations from 1995 Kobe, 1999 Izmit and 2009 L'Aquila Earthquakes confirmed the previously seen destructive potential of the near-fault impulsive ground motions (Alavi & Krawinkler 2001; Chioccarelli & Iervolino 2010) .
Some of design codes incorporated the effects of near fault ground motions after the destructive potential of these ground motions were identified. Uniform Building Code (UBC, 1997) applies a uniform scaling on the design spectrum with 475-year return period for the near fault effects of ground motions. Near source effects are defined with Na (for short period range of design spectrum) and Nv (for long period range of design spectrum) factors in UBC, 1997. These factors are applied on the seismic coefficients Ca and Cv for the sites located in high seismicity regions (seismic zone 4).
In order to better estimate the effects of near fault impulsive ground motions the directivity effect is needed to be incorporated in ground motion models. Traditional ground-motion models do not account for the effect of pulse-like ground motions and hence, they may under predict the spectral acceleration for impulsive ground motions in medium to high period ranges depending on earthquake magnitude. Several researchers have proposed different directivity models to be implemented on ground motion equations.
One of the first important directivity models was proposed by Somerville et al. (1997) . This model basically uses two geometric parameters to assemble the directivity effect on ground motion equations. First, the angle between the direction of rupture propagation and the direction of waves traveling from the fault to the site, second, the fraction of the fault rupture surface that lies between the hypocenter and the site. Somerville et al. (1997) modifies ground motion average horizontal response spectral acceleration, and duration of acceleration time history in order to incorporate directivity effect in ground motion equations. The model also proposes a ratio for strike normal to strike parallel component of ground motions with directivity effect. This model was modified by Abrahamson (2000) in order to incorporate the magnitude and distance saturation in directivity model.
Shahi and Baker (2011) (hereafter SHB-11) used together with Boore and Atkinson (2008) (hereafter BA-08) have calibrated a new framework on the PSHA in order to incorporate directivity effect. The method first has been proposed with Tothong et al. (2007) which considers the probability of pulse occurrence and pulse period in hazard analysis. Iervolino and Cornell (2008) have used the source to site geometrical parameters used in this model in order to quantify the probability of pulse occurrence.
Although some primary models have been proposed for directivity in NGAWEST1 (2008) project but they did not include directivity and guidance for its application in their equations explicitly. The most recent and comprehensive directivity models have been proposed by NGA-WEST2 Directivity Working Group (Spudich et al. 2013 ). This report include five directivity models. The models proposed by Roshandel, Shahi In this study we have discussed the theoretical and mathematical differences between SHB-11, SHB-13 and CHS-13 directivity models. The results will be discussed in terms of deterministic and probabilistic hazard analysis. In deterministic analysis the variation of amplification factor for three cases has been studied and discussed. The comparisons and discussions are done on the basis of deterministic hazard analysis. In addition Probabilistic Seismic Hazard Analysis has been done in order to investigate the effect of earthquake scenarios and source to site geometric parameters on the level of amplification due to directivity. In PSHA SHB-11and CHS-13 directivity models have been assembled in a Matlab code that has been written for this purpose. Uniform hazard spectrum has been extracted for each site with and without considering directivity effect for two return periods (475 and 2475-Year). SH-11 and CHS-13 models have been used for calculation of response spectrum with directivity effect. Response spectrum without directivity effect is calculated with conventional probabilistic seismic hazard analysis. The amplification is calculated from the normalization of spectral acceleration with directivity effect to spectral acceleration of conventional PSHA.
In the next section general framework of SHB-11, SHB-13 and CHS-13 directivity models have been described. The geometric illustrations and the differences among these models will be illustrated and explained. Selection of input parameters for the seismic hazard analysis and the effect of these parameters on the level of amplification will be discussed in the next sections of this study.
INTRODUCTION OF DIRECTIVITY MODELS

General Framework of Shahi and Baker 2011 (SHB-11)
The general framework of this method is to some extend different from the conventional PSHA methods. This model considers the probability of pulse occurrence and pulse period distribution in hazard analysis. Equation (1) shows the annual exceedance rate of spectral acceleration with directivity effect: (1) where m, r, z and tp represent magnitude, distance, source to site geometry and pulse period parameters respectively. The PSHA model proposed in Equation 1 can be practically evaluated by splitting into two cases, depending on whether or not pulselike ground motion is observed. These two cases are shown in Equation 2. Regarding this model the spectral acceleration is amplified for pulse like ground motions and de-amplified for non-pulse like cases. In this method the probability of pulse occurrence depends on source to site geometric parameters. 
Chiou and
In Equation 3, c8 and c8b are period dependent coefficients and c8a is period independent coefficient given in Chiou and Young (2014) . The distance taper function reduces fDPP effect to zero starting from 40 to 70km. The magnitude taper also has the same function for the magnitude range 6.3 to 5.5. This is due to the fact that directivity effect is not seen in larger distances and smaller magnitude ranges. ΔDPP in Equation 3 is centered value of direct point parameter. Since conventional ground motion equations take some account of rupture directivity effects in the average sense due to existence of pulse type ground motions in the dataset used to develop these equations the directivity models cannot be used directly as an addon directivity correction in these equations. Therefore a centering value of directivity parameter is used in directivity model. The centered value of DPP has been defined in CHS-13 model and it is calculated from Equation 6 for a specific site in which is the average value of DPP for the sites with a constant distance from the fault rupture.
DPP has three factors, a measure of isochrone velocity ( ); a measure of rupture propagation distance (E); and a radiation pattern term ( ). DPP is calculated from Equation 7 for a single planar rupture surface.
(7) In this equation E is the distance between hypocenter (PH) and direct point (PD), f is the larger of fault length and width, is the average S-wave radiation pattern over E-Path and is the isochrone velocity which is calculated from Equation 8.
for E>0 (8) for E=0 where RHYP is hypocenter to site distance (PHPS) and RD is the direct point to site distance (PDPS).
Chiou and Spudich-2013 (CHS-13) Directivity Model
This model extends the approach of SHB-11 in order to incorporate directivity effect in Ground Motion Equations. The model is composed of two parts as can be seen in Equation 9 . The first term is the base Ground Motion Equation which predicts the natural logarithm of spectral acceleration in spectral period of T seconds. (9) The first term is a function of magnitude, distance, period and shear wave velocity of the site. The coefficients in the base ground motion model (θ) are refitted without considering directivity effect. In this way the directivity effect which is implicitly included in the original Ground Motion Equation due to existence of pulse type ground motions in the dataset is removed. The second term amplifies the base ground motion model due to existence of impulsive period which is the function of spectral period and pulse period ratio as can be seen in Equation 10 . IDirectivity is a binary value which takes one when the ground motion contains a pulse and takes zero otherwise. (10) the coefficients have been determined from refitting the ground motion model to the NGA-WEST2 data set. Finally ηi and εij in Equation 9 are between-event and within-event errors respectively.
COMPARISION OF SHB-11, SHB-13 AND CHS-13 DIRECTIVITY MODELS
As stated before SHB-13 is extended version of SHB-11 and therefore the general framework and utilized geometric parameters in the both models are similar to each other. Both models are narrow-band which amplify the ground motion spectral acceleration at periods close to pulse period. These two models also have differences in terms of mathematical form and development procedure. SHB-11 de-amplifies the spectral acceleration for non-pulse cases while SHB-13 uses the spectral acceleration of base ground motion equation without applying any de-amplification for these cases. Both of the models use the same source to site geometric models which are illustrated in Figure 1 . In this figure "r" is the closest distance of the site to the rupture and "s" is the rupture length that lays between the hypocenter and closest distance of the site to the fault in the fault strike direction and θ is the angle between fault strike direction and the line that joins epicenter and the site. These parameters (r, s and θ) are used to calculate probability of pulse occurrence distribution pattern around the fault in SHB-11 and SHB-13 directivity models. As stated in section 2.2 CHS-13 model uses Direct Point Parameter (DPP) as the predictor of directivity effect. In this model the direct point concept (DP) is the intersecting point of the fault-projected direct ray ( H P) with the slipped-area boundary, where PH is the hypocenter and PP is the projection of the site onto the plane containing the slipped area (Figure 2a) . When a site is normal to the slipped area (i.e., PP is inside slipped area), the direct point is the same as Pp (PD and PP will coincide on each other). Direct point concept (DP) in CHS-13 is used to define centered value of Direct Point Parameter (ΔDPP) as shown in Figure 2b .
The other difference between these models is the component that they predict for ground motion spectral acceleration. SHB-11 model is used together with Boore and Atkinson (2008) (BA-08) Ground Motion Equation in order to investigate the directivity effect. BA-08 predicts RotI50 component of ground motion and SHB-11 modifies RotI50 component to predict spectral acceleration in a desired orientation with respect to fault strike direction for pulse type ground motions. SHB-13 uses Refitted Campbell and Bozorgnia (2008) (CBR) Ground Motion Equation in order to predict the spectral acceleration with directivity effect. Therefore this model modifies RotD50 component of the ground motion model in a desired orientation in order to predict spectral acceleration with directivity effect. On the other hand, CHS-13 directivity model is adapted on Chiou and Youngs (2014) (CHY-14) Ground Motion Equation which estimates RotD50 component. Therefore CHS-13 modifies RotD50 component to estimate RotD50 component with directivity effect (RotD50Directivity).
SELECTION OF INPUT PARAMETERS FOR HAZARD ANALYSIS
This study aims to investigate the effect of seismological and geometrical parameters on the level of amplification for considered directivity models. For this purpose we have run both Deterministic and Probabilistic Seismic Hazard Analysis for different earthquake scenarios with these directivity models. Gridded mesh of 42 sites spatially distributed around the fault have been selected for the analysis in order to investigate the effect of source to site geometry on the amplification of response spectrum. The distances in fault strike direction (X direction) are normalized to the fault length and this normalized distance is measured from the center of the fault projection on the ground. The fault length is taken as "L" and the sites are extended 0.3×L beyond the fault edge in X direction. In addition, the sites are placed every 5km in the fault normal direction (Y direction) from 0 to 30km. Due to symmetry sites are scattered just in upper right quarter of the fault (Figure 3) . The other parameter that can play important role on the amplification of response spectrum due to directivity effect is the earthquake magnitude. Five different faults with different characteristic magnitudes have been selected for the hazard analysis in order to investigate the effect of this parameter on the amplification. As mentioned before pulse-type ground motions with directivity effect are mostly seen in earthquakes with medium to large magnitude. Therefore the faults are selected in a way that their characteristic magnitude represent this magnitude range. The faults are selected with 20, 50, 100, 150 and 300km length and 10km width for all cases with characteristic magnitudes equal to 6.25, 6.7, 7.0, 7.2 and 7.5 respectively. Characteristic earthquake reccurence model (Youngs & Coppersmith 1985) has been used in all the hazard analysis. The earthquake magnitudes greater than 5 have been considered in probabilistic hazard analysis.
The other important parameter than can be effective on the level of amplification is the slip rate of the fault. Three slip rate values have been assigned to the faults (SR=0.5, 1.0 and 2.0 cm/year) for the analysis indicating low, medium and high seismicity levels.
DISCUSSIONS ON DETERMINISTIC HAZARD ANALYSIS
In deterministic hazard analysis the spectral acceleration is calculated for a single earthquake scenario. In our case we have calculated the amplification of spectral acceleration with three directivity models discussed in the last sections. The amplification has been calculated for a fault with 100km length, slip rate 1.0 cm/year and for the sites 8, 9 and 10 (illustrated in Figure 3 ) which are located 5km away from the fault in Y direction. Figure 4 illustrates the median of spectral acceleration calculated for site 9 with and without considering directivity effect for SHB-11, SHB-13 and CHS-13 directivity models. As can be seen from this figure the SHB-11 has the largest amplification in a narrow period range. But the point that should be considered here is that SHB-11 combines amplification and de-amplification cases in a full probabilistic analysis. The de-amplification case is shown with SHB 11-NoDirectivity dotted line in this figure. In order to better see the difference between these models we have plotted the spectral amplification of three directivity models for sites 8, 9 and 10 in Figure 5 .
In SHB-11 and SHB-13 the amplification is the same for all three sites (8, 9 and 10) since the amplification is just a function of T/Tp parameter which is the same for all of these three sites. In SHB-11 the Deamplification is the same for site 8 and 9 because the deamplification term is a function of magnitude and distance. For the site 8 and 9 the magnitude and distance parameters are equal (Mch= and Rjb=5km). In Site 10 we do not observe any deamplification because there is a distance cap for the deamplification factor which makes it equal to 1 for the distances greater that 10km (note that Rjb of site 10 is 11.18km). The overall amplification in SHB-11 is calculated from the combination of pulse and no pulse cases for the full probabilistic seismic hazard analysis.
In CHS-13 we observe an increasing trend for the Amplification while we are moving from site 8 toward site 10. This is due to the fact that the directivity effect is a function of ΔDPP (Chiou and Youngs 2014). Since ΔDPP has an increasing trend while moving from site 8 toward site 10 the amplification also shows the same trend. 
AMPLIFICATION INVESTIGATION FOR PSHA
In this section we have investigated the effect of source to site geometry, slip rate, fault magnitude and the hazard level (return period of response spectrum) on the level of amplification when PSHA is applied on the directivity models. All the considered faults are planar with the strike slip mechanism. The amplification factor is the ratio of uniform hazard spectrum calculated with SHB-11, and CHS-13 directivity models to conventional response spectrum (Equation 11).
(11) Figure 6 Effect of site location on the amplification due to directivity for SHB-11 and CH-13 models
Source to site geometry effect on the amplification factor
In order to better understand how source to site geometry affect on the level of amplification the hazard analysis have been done for different sites scattered spatially around the fault. Response spectrum has been extracted for each site with and without considering directivity effect. The distribution pattern of the sites around the fault has been shown in Figure 3 .
In Figure 6a , to 6e we have compared the response spectrum from conventional PSHA with response spectrum calculated from SHB-11 model for different source to site locations around the fault. The site which is located on the Rx/L=0 and Ry=5km (Site 7 shown in Figure 6a) is amplified very slightly and the amplification is almost close to 1. The amplification increases when we move from site 7 (Rx/L=0 and Ry=5km) toward the edge of the fault in X direction. The maximum amplification is reached for the site located on Rx/L=0.5 and Ry=5km (Site 9 in Figure 6c ). On the other hand when we move away from the fault in Ydirection (from Site 9 toward Site 33 shown in Figure 6c, 6d and 6e ) the amplification has a descending trend. This amplification pattern for different source to site geometries is due to the source to site geometric parameters used to calculate probability of pulse occurrence in SHB-11.
In Figure 6f to 6j the response spectrum calculated with CHS-13 model is compared with conventional response spectrum for different source to site locations. In this model also we don't observe any amplification for site 7 (Figure 6f ) like SHB-11 model. Unlike SHB-11 model the ascending trend of amplification in X direction for CHS-13 model starts from site 8 (Rx/L=0.25 and Ry=5km) and reaches its maximum in Site 10 (Rx/L=0.6 and Ry=5km). This is due to the effect of centered value of DPP (Direct Point Parameter) in this model. As stated before E-path parameter is used to calculate the DPP for each site. This parameter (E-path which is distance between hypocenter and direct point) reaches its maximum values for the sites located along the Rx/L=0.6 line. Therefore the ΔDPP and subsequently the amplification will be maximum for these sites.
In Y direction the amplification of CHS-13 model also has descending trend like SHB-11 model. This can be seen if we compare the amplification level of site 10 (shown in Figure 6i with Rx=0.6 and Ry=5km) with site 22 (shown in Figure 6j with Rx/L=0.5 and Ry=15km). In site 22 the response spectrum extracted with CHS-13 model is slightly larger than conventional response spectrum meaning that amplification level is slightly larger than 1. In order to better see the amplification distribution pattern around the fault, the contour maps of amplification have been plotted for a fault with 100km length, slip rate 2cm/year and 475 year return period at spectral period T=4sec. The Figure 7a shows the amplification contour map for SHB-11 model and Figure 7b is the counter map of amplification for CHS-13 model. The location of the sites which experience maximum amplification, the variation of the amplification pattern along X and Y directions and the differences between these two models which were discussed in previous paragraphs can be seen in this figure very clearly.
Effect of Hazard Level and Slip Rate on the Amplification Factor
As stated before three slip rate values (SR=0.5, 1, 2 cm/year) have been considered in the probabilistic hazard analysis for low medium and high seismicity levels. The amplification factor has been calculated for all the sites around the fault (42 sites) and two hazard levels (2% and 10% probability of exceedance in 50 year). These amplification factors have been plotted for all 42 sites together with their median values for SHB-11 model in Figure 8 . As can be seen from this figure all the amplification curves reach their maximum value at spectral period T=4 sec for the fault with 100km length. The general shape of the amplification curves are similar to each other in all figures with just one exception in Figure 8a .
In this figure (Figure 8a ) we see a bump for the amplification curves in small period ranges. This is due to the fact that SHB-11 model does not apply deamplification for the magnitudes less than 6, Rjb larger than 10km and spectral periods smaller than 1sec for non-pulse type cases. On the other hand large magnitude earthquakes do not contribute effectively in hazard analysis for this case. Therefore the larger period ranges are not amplified as much as small magnitude ranges for 475 year return period case.
The results of the analysis from SHB-11 model (Figure 8) show that both slip rate and return period are determining parameters on the level of amplification factor. For both 2% and 10% in 50 year exceedance hazard levels the amplification factor increases with slip rate increment. This increment can be seen in both median and maximum amplification factor curves. The important point here is that the rate of increment for the sites which are more exposed to directivity effect (the sites that experience larger amplification values) is more than the other sites when slip rate increases from 0.5 to 2 cm/year. This can be seen more clearly if we compare the maximum values of amplification for 10% in 50 year exceedance cases. Table 1 shows the maximum and median amplification values at T=4sec for two hazard levels. The maximum amplification of the fault with SR=0.5 cm/year at spectral period T=4sec is 1.19 ( Figure 8a ) while this maximum value for the case of SR=1.0 cm/year reaches 1.38 (Figure 8c) and for the SR=2.0cm/year it reaches to 1.65 (Figure 8e ). This is equivalent to 16% and 38% increase for the maximum amplification of SR=1.0 and 2.0 cm/year from maximum amplification of SR=0.5 cm/year. For the median values at the same spectral period the amplification increases from 1.04 for SR=0.5 cm/year to 1.10 and 1.16 for SR= 1.0 and 2.0 cm/year respectively which is equivalent to 5.7% and 11.5% increment. As can be seen the rate of amplification increment for the maximum and the median values are not the same.
The difference between the maximum and median amplification indicates the importance of source to site geometry because the median amplification is the mean of lnAMP of all 42 sites amplification factor. On the other hand the rate of amplification increment is different for maximum and median amplification. This means that slip rate and source to site geometry are correlated to each other and the amplification level cannot be estimated for each of these parameters independently.
We can also see the same trend for the case of 2475 year return period (2% in 50 year exceedance) amplification factor. First, the maximum and median amplification factors are not the same for a given slip rate value. Second, the amplification increases with the slip rate in-crement for both median and maximum amplification curves but the rate of this increment for maximum and median values are not the same.
The last thing that can be seen in this model is that the amplification of 2475 year return period (2% in 50 year exceedance) has larger values comparing to the amplifications of 475 year return period (10% in 50 year exceedance). The maximum amplification shows a 43% increment for the case of SR=0.5cm/year and 13.3% for the fault with SR=2.0cm/year when return period changes from 475 to 2475 year. Table 2 Maximum and median amplification level at T=4 sec for the faults with SR=0.5, 1 and 2cm/year-CHS-13 model Figure 9 shows the amplification curves of CHS-13 model for a fault with 100km length, slip rate=0.5, 1.0 and 2cm/year and 2 hazard levels (10% and 2% exceedance rate). The maximum and median of amplification factor for 42 sites are shown in Table 2 for 3 slip rate values and 2 hazard levels at spectral period T=4sec.
The results of the analysis for this model also shows several observations. First, the amplification level is not affected by slip rate values. As can be seen from Figure 9 and the results given in Table 2 , the maximum amplification do not change considerably when slip rate increases from 0.5cm/year to 2.0cm/year for both 475 and 2475 year return period cases. Fur-thermore the median amplification value is almost the same for all slip rate values and hazard levels.
The other important point is the difference between maximum and median amplification for a given slip rate and hazard level. As stated before since all source to site geometries contribute on the amount of median amplification it shows that that source to site geometry is still determining parameter on the level of amplification.
The last point here is the effect of return period on the level of amplification. As can be seen from Table 2 the maximum and median amplification factor do not change considerably for these two hazard levels. The amplification of 2475 year is slightly larger than amplification of 475 year but this difference is less than 4% in the worst case. Therefore it can be concluded that CHS-13 model is not affected by slip rate and hazard level considerably but source to site geometry still has important effect on the level of amplification.
Effect of Fault Characteristic Magnitude on the Amplification Factor
The last parameter that has been investigated in this study is the effect of fault characteristic magnitude on the level of amplification. Figure 10 shows the amplification factor for two faults with different characteristic magnitudes for both SHB-11 and CHS-13 models. Several features can be seen in this figure. Both SHB-11 and CHS-13 models have a bilinear trend for the amplification factor. The difference between these two models is that SHB-11 model tends to amplify the response spectrum in a narrow range of period while CHS-13 model amplifies the spectrum in a wider range of periods. This is due to the fact that SHB-11 model tries to amplify the at periods close to the period of the directivity pulse ( p). The amplification factor in SHB-11 reaches the maximum value at a spectral period (Tmax) followed by a descending trend for larger periods. The amplification factor in CHS-13 has an ascending trend up to spectral period called as Tcorner. For the periods greater than Tcorner the amplification has plateau form and is almost constant.
In SHB-11 model the amplification amplitude starts from 1.0 at spectral period T=0.6sec and reaches the maximum amplitude at Tmax=3.0sec for the fault with 50km length and characteristic magnitude equal to 6.7. For the fault with 150km length and characteristic magnitude 7.2 the amplification amplitude starts from 1.0 at spectral period T=0.6sec and reaches the maximum amplitude at spectral period Tmax=4 sec. In CHS-13 the amplification amplitude starts from 1.0 at spectral period T=0.5sec and reaches the maximum amplitude at Tcorner=3.0sec for the fault with 50km length and Tcorner=4.0sec for the fault with 150km length. As can be seen, the spectral period that maximum amplification occur in both SHB-11 and CHS-13 models depend on characteristic magnitude of the fault, meaning that the larger is the characteristic magnitude, the greater is the spectral period that maximum amplification occur.
Fault magnitude can also affect on the amplitude of amplification. As can be seen from Figure 10 the amplitude of amplification increases with fault magnitude for both SHB-11 and CHS-13 models. Faults with greater magnitude have greater amplification amplitude especially in the period range that the maximum amplification occur.
The results of analysis have also shown that increment of amplification amplitude due to characteristic magnitude increase, show a saturation for the faults with characteristic magnitude greater than 7.5. The results confirms that the maximum amplification for the fault with characteristic magnitude 7.75 is slightly larger than the maximum amplification of the fault with characteristic magnitude 7.5 for both SHB-11 and CHS-13 models. This is due to the effect of distance taper functions used in the directivity models, because the sites located in one edge of fault which experience the maximum amplifications, are too far from the ruptures that occur on the other edge of the fault. 
CONCLUSIONS
The results of Deterministic Hazard Analysis have shown that the general trend of amplification pattern is the same for SHB-11 and SHB-13 directivity models. Both of these models amplify the response spectrum proportional with T/Tp ratio. The probability of pulse occurrence also contribute on the level of amplification in these models in terms of source to site geometric parameters.
In CHS-13 the amplification is a function of DPP which is directivity indicator parameter in this model.
According to PSHA results the maximum amplification occur on the sites located near the fault edges in SHB-11 model while the maximum amplification occur on the sites located beyond the fault edges in CHS-13.
PSHA results shows that the amplification factor in SHB-11 model is a coupled function of slip rate, fault magnitude, source to site geometry and hazard level all together. But it has been shown that amplification factor in CHS-13 model is not affected by slip rate and hazard level and it is a function of fault characteristic magnitude and source to site geometry.
